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THEORETICAL CHEMISTRY. 

Outlines of Theoretical Chemistry. By Lothar Meyer, 

Professor of Chemistry in the University of Tubingen. 

Translated by P. Phillips Bedson, D.Sc., and W. 

Carleton Williams, B.Sc. Pp. 220. (London : Long¬ 
mans, Green, and Co., 1892.) 

OOD wine needs no bush,” but a well-known bush 
makes one look for good wine. The translation of 
Prof. Lothar Meyer’s “ Die Modernen Theorien der 
Chemie,” made by Messrs. Bedson and Williams, is so 
well known and so appreciated by all English-speaking 
chemists, that everyone welcomes a new book by the 
author of “ Modern Theories,” and expects the book to 
beagood one. The “ Outlines of Theoretical Chemistry” 
is a translation, by the translators of the “ Modern 
Theories,” of a book published in German in the course 
of last year. The translation is exceedingly well done ; 
the English runs smoothly and lucidly ; the book reads 
as if it were composed in English, rather than as a trans¬ 
lation from another tongue. 

The subject-matter of this book is very similar to that 
of “ Modern Theories ” ; details are avoided wherever the 
author thought this could be done with advantage, and 
the treatment is made as general as possible. In his 
preface to the English translation the author says:— 

“ The general—I may say the philosophical—review 
of the subject has been my chief aim, to which the details 
should be subordinated.” 

The book is not divided into chapters, but runs 
on from paragraph to paragraph. Beginning with a 
statement of the province of chemistry, the author 
passes in review the stoichiometric laws, sketches the 
atomic hypothesis, considers the various aspects of 
chemical equivalents, states and applies the law of 
Avogadro, refers to Prout’s notions about the relations 
between the values of atomic weights, and states and 
briefly illustrates the periodic law ; he then considers in 
several paragraphs the constitution of compounds in the 
light of the molecular and atomic theory, and, through a 
short discussion of physical isomerism, he passes to the 
consideration of such physical properties of bodies as 
melting and boiling point, capillarity, solubility, evapora¬ 
tion, &c., and the connexions between these and the 
molecular weights and constitutions of bodies. Finally 
the author devotes some fifty or sixty paragraphs to the 
treatment of the thermal and electrical aspects of chemical 
changes, and the subject of chemical affinity. 

At the outset the essential character of chemical 
phenomena is emphasized :— 

“ Chemistry deals with the changes which affect the 
material nature of the substance. Chemistry, then, is the 
scien e which treats of matter and its changes” (p. 2). 

It is to be wished that all writers of books, whether 
elementary or advanced books, on chemistry, and all who 
endeavour to help others to learn this science, would keep 
steadily before them the characteristic feature of all 
chemical events, viz. that they are those which occur 
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when changes of composition accompany changes of 
properties in definite kinds of matter. If this were done 
we should not be deluged with those catalogues of the 
properties of innumerable disconnected substances which 
are frequently sold under the misleading name of text¬ 
books of chemistry. 

The paragraphs on the determination of atomic weights 
from stoichiometric values (pp. 11—13) seem to me ex¬ 
tremely lucid and apposite, provided the reader will give 
his close attention to them. I do not think the subject of 
chemical equivalents is treated sufficiently fully to make 
it clear (pp. 13-16). Paragraph 13 does not make 
perfectly intelligible the process whereby atomic weights 
are determined from the crystallographic relations of 
compounds. I am iriuch taken by the order in which 
the author arranges his treatment of combining weights, 
equivalents, thermic equivalents, crystallographic equiva¬ 
lents, &c., culminating in Avogadro’s law. The deter¬ 
mination of atomic weights by the application of the law 
of Avogadro is made very clear in a couple of paragraphs 
(pp. 39-42); and the author is especially to be congratu¬ 
lated, in my opinion, on paragraph 26, wherein he most 
skilfully and gracefully avoids the popular error of making 
a stumbling-block of so-called “ abnormal vapour-densi¬ 
ties.” 

Paragraph 28, which deals in about thirty lines with 
“nascent state,” would much better have been omitted; 
the treatment is neither interesting nor accurate. It 
seems to me that paragraphs 34-40, which are supposed 
to give a clear general conception of the periodic law, 
quite fail to enable the student to grasp this all-important 
generalization. I think that much too little space is 
given to the periodic law, which comprises in itself all 
other schemes of chemical classification; and that too 
much space is devoted to valency, which, at the best, is 
a conception that is of very limited application. Anyone 
who turns from the study of Mendeleeff’s great work on 
“ The Principles of Chemistry ” to the paragraph on 
p. 76 will be greatly astonished; the paragraph reads 
thus:— 

“ Formerly it was more or less explicitly assumed that 
a chemical compound was held together by the total 
attractive force of the affinities of all the atoms contained 
in it; but, as our knowledge increased, it was gradually 
recognized that the connexion is between atom and 
atom, and that the atoms are attached to each other like 
the links in a chain, the continuity ceasing if even a 
single link of the chain is removed.” 

This sentence seems to imply that no one now looks 
on a molecule as held together by the interactions between 
all the atoms ; but if one says this view is held by none, one 
must make a few exceptions, such as Mendeleeff and the 
chemists of his school. The treatment of atomic linkage 
on pp. 80-83 seems to me to be very one-sided and un¬ 
satisfactory. We are told (p. 81) that such a formula as 
H 2 0 . S 0 3 is inadmissible because it represents the com¬ 
pound as made up of atomic groups which are already 
saturated, and “ therefore have no free affinities for 
mutual combination”; but on p. 107 we are informed 
that, in substances which crystallize with water, “ every 
molecule is united with a definite number of molecules of 
water.” But how can water molecules unite with, say, 
dehydrated alum, if the group H ,0 is saturated and “ has 
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therefore no free affinities ” ? This example shows that 
the paragraph quoted above from p. 76 is much too 
dogmatic. 

I do most strongly object to such a statement as that 
on p. 69, where, speaking of carbon monoxide, it is 
said:— 

“The molecule of this compound is represented by the 
formula 


THE 7'RAVELS OF A PAINTER OP FLOWERS, 
Recollections of a Happy Life, being the Autobiography 
of Mariamie North. Edited by her sister, Mrs. John 
Addington Symonds. In Two Volumes. (London : 
Macmillan and Co., 1892.) 

OST of the readers of Nature will know without 
telling that Marianne North was a world-wide 



:=cno. 

Here the asterisks are intended to show that two affini¬ 
ties are unsaturated ; this is proved by the fact that the 
compound unites with two atoms of chlorine, forming 
phosgene gas. 


traveller, that she travelled in pursuit of nature, that she 
was an accomplished and faithful painter of plant and 
animal life, and that the results of a life’s labour were 
presented by her to the nation, and now cover the walls 
of a building in Kew Gardens, erected at her expense 
Most persons, too, who knew her personally—and her 
acquaintances and friends are as numerous as her travels 
were wide—will be glad to know something more of her 


What is proved by the fact of combination with 
chlorine? No one can attach any clear meaning to the 
statement “ two affinities are unsaturated.” The only 
practical meaning these words have is, “ The molecule 
CO can unite with two other atoms of certain kinds ” ; 
that is to say, the sentence quoted, when put into the 
speech of the plain man, asserts that the fact that CO 
does unite with 2CI proves that CO can unite with 2CI. 

The later paragraphs, treating of the physical properties 
of bodies and the connexions between these and the con¬ 
stitutions of the same bodies, seem to me to be both very 
well done and very disappointing. They are well done 
because an earnest attempt is made to put the matter 
clearly, but they are disappointing because it is quite im¬ 
possible to grapple with these very difficult matters in the 
space which is given to them in this book. I do not think 
that anyone will succeed in getting a grasp of Raoult’slaw 
from the pages which are grouped around paragraph 133. 
The application of Raoult’slaw to determine molecular 
weights, given on p. 137, is based on the constant ’62°, 
which has been shown by van’t Hoff and others to be 
erroneous. 

But it is much easier to find fault than to compose such 
a book as this. A careful perusal of the work leaves the 
impression on my mind that, as a synopsis and suggestive 
remembrancer to the student who knows general chemistry 
well, this book will prove useful, but that it is too con¬ 
densed and too slight to be of much service to him who is 
beginning the study of general chemistry. Most of the 
subjects dealt with cannot be made clear except by going 
into details, and illustrating them with considerable profu¬ 
sion. When one attempts to deal with these matters in 
a broad and general way, and at the same time to devote 
only a few pages to each section, one is almost obliged 
either to make statements so generalized that they are of 
very little use to the earnest student, or only to touch the 
fringe of each part of the subject. Chemistry is an abstract 
science to a much less degree than physics ; hence such 
short statements as those which sum up and include in 
themselves whole provinces of physical knowledge cannot 
yet be made in chemistry. Where the “ Outlines of Theo¬ 
retical Chemistry ” fails for the most part it fails because 
no book could succeed ; it fails because it attempts to do 
that which cannot, at present, be done. 

M. M. Pattison Muir. 
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history, and especially something more of her travels, of 
her impressions of peoples, of places, and, above all, her 
impressions of the plant and animal life of the many 
countries she visited and to which she gave her life. All 
who had the pleasure of knowing her personally will 
remember her stately presence, her kind face, her charm¬ 
ing manner, and her entertaining conversational powers 
—now relating the difficulties and delights of her expe¬ 
riences in foreign lands, now her appreciation of home 
comforts and genial society. She wrote as she talked, 
and she was a fertile letter-writer ; and she has written 
her book in the same style. 

In early life Miss North made various journeys in 
Europe, and also went up the Nile and visited Syria, and 
painted many flowers ; but with the exception of the Sici¬ 
lian Papyrus, and perhaps two or three other little pieces, 
none of this early work is in the gallery at Kew. Only 38 
pages of her book are devoted to her early life, and it prac¬ 
tically begins with her more distant travels ; the first long 
trip being to Canada and the United States, and extended 
to Jainaica, whence she returned to England. Two months 
later she started for Brazil, where she made a long stay, 
and then returned direct to England. The next journey 
included Teneriffe, California, Japan, Singapore, Borneo, 
and Java, and then home again. Her paintings attracted 
attention, and she complied with a request to exhibit 
some 500 of them at Kensington. This matter being 
arranged, she proceeded to India, landing on the way at 
Lisbon, Gibraltar, Malta, and Galle; and India was 
traversed almost from east to west and north to south. 

The narrative of this journey is perhaps the most in¬ 
teresting part of the whole work. On her return home 
there was an exhibition of the accumulated paintings in 
Conduit Street ; and a visit to Mr. Darwin, which ended 
in a determination to go to Australia and paint the 
flowers of the fifth quarter of the globe. It should be 
mentioned that in the meantime Miss North had adopted 
a suggestion of the Pall Mall Gazette that her paintings 
should find their home at Kew, and her generous offer 
was accepted. So it was, that when Darwin told her 
that her collection of paintings would be an imperfect 
representation of the vegetation of the world without the 
Australian element, she took it as a “royal command,” 
and prepared to go forthwith. This journey some of the 
old scenes were revisited, brief halts being made at Galle 
and Singapore, a longer stay with the Rajah and Rani 
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